Introduction to serial reviews: Oxidative stress biomarker and its application to health maintenance It is now widely accepted that "oxidative stress" is involved in various disorders and diseases. Oxidative stress has been defined as an imbalance between oxidants and antioxidants in favor of the former, potentially leading to the damage.
(1) Oxidative stress may be induced not only by oxidants, but also by non-oxidant mechanisms, such as gastric stress ulcer. It is noteworthy that even if the level of stress is smaller than the antioxidant capacity, the stress acts as signal to which the body responds. Furthermore, when the stress level exceeds the defense capacity, it may induce oxidative damage ("destress"), whereas low level stress may stimulate the defence network and induce an adaptive response ("eustress"). Recently, the biological roles of molecules induced by oxidative stress have received a great deal of attention, not only for elucidating pathological mechanisms but also for practical clinical applications as biomarkers. For example, lipid peroxidation has been the subject of extensive studies from the viewpoints of mechanisms, dynamics, product analysis, involvement in diseases, inhibition, and biological signaling in the past 50 years. (4, 5) The term "biomarker" was defined by the National Institutes of Health Biomarkers Definitions Working Group in 1998 as a characteristic that is objectively measured and evaluated as an indicator of normal biological processes, pathogenic processes, or pharmacologic responses to a therapeutic intervention. (6) Oxidative stress yields complex products such as low molecular chemicals and polymeric materials. These products exert cytotoxic and genotoxic effects.
(7) Their applications as biomarkers for diagnosing disease progression and evaluating therapies, and in health examinations have been the focus of intensive study. Some markers have been proposed, together with the method for assessing them, as described in this serial review. It should be noted that there is no sole marker and that inclusive assessments of oxidation products are needed. Additionally, the physiological significance of biological effects in vivo has to be established.
In this serial review, several types of biomarker, including lipids, proteins, and their compounds, will be introduced, and their comprehensive assessments and practical application will be discussed.
